Sex-specific Association of Matrix Metalloproteinases with Secondary Injury and Outcomes after Intracerebral Hemorrhage.
Intracerebral hemorrhage affects approximately 2 million individuals per year. While the incidence is roughly equal in men and women, few studies have examined the influence of sex on secondary injury and associated long-term functional outcomes. Matrix metalloproteinases (MMPs) promote vessel rupture and worsen outcomes by potentiating blood-brain barrier breakdown after injury. We hypothesized that different MMP isoform levels would be predictive of injury severity, secondary injury, and long-term functional outcomes in males and females, respectively. We examined the levels of MMP isoforms in serum samples from a prospective patient biobank (n = 55). Baseline clinical, radiographic, and laboratory data were also analyzed. We found that MMP-1 (P = .036), MMP-2 (P = .014), MMP-3 (P < .001), and MMP-9 (P = .02) levels gradually increased over time in male patients until 10 DPI. In female patients, we found a different pattern of activation: MMP-8 (P = .02) was the only isoform that significantly changed with time, which reached a peak at 3-5 days postinjury. Several MMP isoforms correlated with markers of secondary injury in female patients (all P < .05). Additionally, serum levels of MMP-3 (P = .011) in males and MMP-10 (P = .044) in females were significantly associated with long-term functional outcomes in a sex-specific manner. This is the first sex-specific study to examine serum MMP levels and their correlation with clinicoradiologic measures after intracerebral hemorrhage, and identifies potential biomarkers of secondary injury and long-term outcomes in both sexes.